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(54) METHOD FOR EXTRACTING AND PURIFYING DNA AND DEVICE THEREFOR 

(57)Abstract: 

PURPOSE: To provide a method for extracting and 
purifying DNA capable of inexpensively extracting and 
purifying a plasmid DNA replicated and amplified from a 
transformant from a culture solution of the whole night 
and to supply a device therefor. 
CONSTITUTION: This extracting and purifying DNA 
comprises (1) a process for collecting microorganisms of 
a culture solution of a transformant in a first cartridge for 
extracting and purifying DNA, (2) a process for 
bacteriolysis and decomposing an unnecessary RNA, (3) 
a process for filtering impurities by the first cartridge for 
extracting and purifying DNA and (4) a process for 
adsorbing, cleaning and eluting the DNA by a second 
cartridge for extracting and purifying DNA. This device 

for extracting and purifying DNA comprises the first cartridge for extracting and purifying DNA, 
composed of at least a trap filter and a membrane filter and the second cartridge for extracting 
and purifying DNA, composed of at least a glass filter and, a glass powder layer and a 
membrane filter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the DNA extract purification approach and equipment 
which carry out extract purification of the DNA for a short time from a multi-specimen sample. 
[0002] 

[Description of the Prior Art] Conventionally, it considers as the approach of carrying out extract 
purification of the plasmid DNA (extranuclear gene) from the transformant which carried out the 
transformation of the Escherichia coli etc., and the decoction method [BOILING METHOD (Holmes 
and D.S. and M.Quigley, 1981, Anal.Biochem.l 14:193)], the alkali bacteriolysis method [ALKALINE 
LYSIS METHOD (Birnboim and H.C. and J.Doly, 1979, Nucleic Acids Res.7:1513)], etc. are 
performed. However, these approaches were the approaches of using risk reagents, such as a phenol and 
chloroform, and time and effort requiring. Furthermore, there is the extract purification approach of the 
plasmid DNA by cesium chloride density gradient centrifugation as an approach of obtaining the 
purification sample of a high grade. Although the high grade purification of this approach is typical, 
operation takes long duration and a sample processing number is about ten at once. Moreover, although 
the device which automated the conventional approach was also developed, generally such a device is 
also expensive, or has a fault, like there are few processing measurement sizes, and had a problem 
practical. 
[0003] 

[Problem(s) to be Solved by the Invention] A transformation method is the basic technique of genetic 
manipulation, and is indispensable to researches and developments of a life science or biotechnology. 
Therefore, to carry out extract purification of the extranuclear gene DNA by the short time and the high 
grade at the basis of high safety was desired from the transformant (what carried out the transformation 
of the Escherichia coli etc. especially) obtained by this approach. 

[0004] Then, the purpose of this invention is to offer the DNA extract purification approach and 
equipment which can carry out extract purification of the extranuclear gene DNA (plasmid DNA) by 
which duplicate magnification was carried out by the transformant cheaply from culture medium all 
night. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the summary of 
invention of claim 1 is (1). The process, and (2) which carry out the harvest of the transformant culture 
medium to the 1st cartridge for DNA extract purification A bacteriolysis and the decomposition process 
of unnecessary RNA, and (3) The impurity filtration process by the 1st cartridge for DNA extract 
purification, and (4) It is in the extract purification approach of plasmid DNA including the process 
which adsorbs DNA, washes and is eluted in the 2nd cartridge for DNA extract purification. 
[0006] in order to attain the above-mentioned purpose, the summary of invention of claim 2 is in the 
DNA extract refiner containing the 1 st cartridge for DNA extract purification which contains the filter 
for transformant uptake-cum-bacteriolysises (it is called a trap filter by this detail letter), and a 



membrane filter at least, and the 2nd cartridge for DNA extract purification which contains a glass fiber 
filter, a glass powder layer, and a membrane filter at least. 

[0007] As for the extract purification approach of DNA concerning this invention, it is desirable to 
include the following processes in more detail. 

[0008] (1) ** which carries out the harvest of the transformant culture medium to the 1st cartridge 
prepares the all night culture medium of a transformant in advance of this process. Although the 
transformant which carried out the transformation of this here as a transformant set as the object of 
application of this invention by making Escherichia coli (for example, [Escherichia coli JM 101 (ATCC 
33876), Escherichia coli HB one 101 (ATCC 33694), Escherichia coli JM], etc. 109 (ATCC 53323)) 
into a host microorganism is typical, it can use also for extract purification of the extranuclear gene 
DNA from the transformant which, in addition to this, made the host the microorganism in which an 
alkali bacteriolysis is possible. This transformation can be performed according to a well-known 
conventional method (for example, Hanahan, D., 1983, J.Mol.Biol., 166, 577) for this contractor. The 
above-mentioned all night culture medium is cultivated by the usually suitable selective medium all 
night for several hours. In the case of the transformant of Escherichia coli, as a selective medium, it is 
ampicillin (ampisilin) because of the drug resistance gene in a plasmid. LB containing the antibiotic 
made into representation (Luria Bertani) Although a culture medium is desirable, in addition unless it 
can use a NZCYM culture medium, a SOC culture medium, etc. and achievement of the purpose of this 
invention is checked, it is not limited to these and other well-known culture media can be used for this 
contractor. That is, the nature or the artificial culture medium containing a nitrogen source, a carbon 
source, phosphate, magnesium salt, a minor constituent, etc. can be used. 

[0009] At this process, culture medium is poured distributively to the 1st cartridge for DNA extract 
purification prepared all night. 

[0010] Thus, the reduced pressure actuation or centrifugal separation actuation by the vacuum pump is 
performed to the 1 st cartridge for DNA extract purification which poured culture medium distributively 
all night, and the harvest of the transformant is carried out to it on the 1st cartridge for DNA extract 
purification. That is, uptake is carried out to the framework structure of the trap filter of the 1st cartridge 
for DNA extract purification, and the harvest of the transformant is carried out. 
[001 1] (2) At this process, ****** of a bacteriolysis and unnecessary RNA adds the reagent for 
bacteriolysises on the trap filter of the 1st cartridge for DNA extract purification, carries out the 
bacteriolysis of the transformant, and carries out elution of the extranuclear gene (plasmid DNA) out of 
a cell. Moreover, at this process, unnecessary RNA is digested with the reagent for bacteriolysises to 
coincidence. Therefore, as for the above-mentioned reagent for bacteriolysises, it is desirable that the 
ribonuclease (RNase) for digesting the lytic enzyme and RNA for performing a bacteriolysis is included. 
As lytic enzyme, the lysozyme (lysozyme) which is bacterial cell wall hydrolase can be used, for 
example, and ribonuclease A (RNaseA) can be used as an ribonuclease, for example. Only a kind may 
be independently used for these and can also be used for them combining two or more sorts of things. 
The extranuclear gene (plasmid DNA) which carries out elution is used as a vector as everyone knows, 
and, naturally Cosmid DNA is contained in plasmid DNA here. After this process adds the reagent for 
bacteriolysises in the trap filter of the 1st cartridge for DNA extract purification, at a room temperature, 
it is left for 5 to 10 minutes, and is performed. 

[0012] (3) The impurity filtration process above by the 1st cartridge for DNA extract purification (2) 
After finishing a process, full solubilization processing of a sample is performed by carrying out 
optimum dose addition of the sodium-lauryl-sulfate solution 0.2-N sodium hydroxide, reagent [ the 
reagent for full solubilization processing of a sample ], and [ for example, ], 1%, and leaving it for 2 - 5 
minutes at a room temperature on the trap filter of the 1st cartridge for DNA extract purification. 
Subsequently, while carrying out optimum dose addition of the 3M potassium acetate (pH4.8), leaving it 
for 3 - 5 minutes at a room temperature for example, and neutralizing a basic solution, coagulation 
processing of cell configuration protein and the chromosome DNA is carried out. And filtration 
actuation using reduced pressure by the vacuum pump or filtration actuation by centrifugal separation is 
performed to the 1st cartridge for DNA extract purification (what carried out the harvest at the 



beginning), and the extract containing plasmid DNA is separated (extracted from the lower part of the 
1st cartridge for DNA extract purification). 

[0013] (4) ** which adsorbs DNA, washes and is eluted in the 2nd cartridge for DNA extract 
purification adds to the 2nd cartridge for DNA extract purification first at this process, Reagent Nal, for 
example, 8M sodium iodide, for the extract obtained at the process of the above (3), and equivalent 
DNA adsorption. This is based on the DNA adsorption to glass powder being promoted under 
chao tropic ion (chaotropic ion) existence. The DNA adsorption process to glass powder is applied also 
to the approach of carrying out extract purification of the DNA fragment furthermore separated by 
agarose gel electrophoresis from agarose gel (Vogelstein, B. and D.Gillespie, 1979, 
Proc.Natl.Acad.Sci.USA 76:615). as the reagent which generates chaotropic ion - LiC104, KI, Nal, 
LiCl, and NaCH02 etc. — although it is, acquisition of Nal (sodium iodide) is easy. Subsequently, 
actuation using reduced pressure by the vacuum pump or actuation by centrifugal separation is 
performed to this 2nd cartridge for DNA extract purification, and plasmid DNA is made to stick to it. 
This cartridge is at least four-fold structure which consists of a glass fiber filter (bilayer), a glass powder 
layer, and a membrane filter, as mentioned later. Plasmid DNA is mainly adsorbed by the glass powder 
layer. Furthermore, it is the buffer solution for washing, for example, a lOmM tris-hydrochloric acid 
(pH8.0) and ImM, to this 2nd cartridge for DNA extract purification. Ethanol is added EDTA, 
0.2MNaCl, and 50%, and it washes by performing actuation using reduced pressure by the vacuum 
pump, or actuation by centrifugal separation. In the last, it is the buffer solution for elution, for example, 
sterile distilled water / lOmM tris-hydrochloric acid (pH8.0), and ImM, to this 2nd cartridge for DNA 
extract purification. 50-100microl addition of EDTA is done, actuation using reduced pressure by the 
vacuum pump or actuation by centrifugal separation is performed, and elution purification only of the 
plasmid DNA is carried out. 
[0014] 

[Example] The example of a trial of the DNA extract approach concerning this invention which 
explained below, referring to the example which showed the DNA extractor concerning this invention to 
the accompanying drawing, then was performed below using this DNA extractor is explained. However, 
all of modification of the technical thought of this invention instead of the thing of intention that these 
examples or the example of a trial limits the technical range of this invention within the limits, addition, 
and qualification are contained in the technical range of this invention. 

[0015] Drawing 1 shows the example of the 1st cartridge for DNA extract purification among the DNA 
extractors concerning this invention, and, as for a trap filter and 2, 1 is [ a membrane filter and 3 ] 
cartridge containers in drawing. 

[0016] The trap filter 1 is the layer of a carrying-out [ fungus bodies / carry out uptake of the fungus 
bodies, such as Escherichia coli which is mainly a transformant, and ] -bacteriolysis sake. As the quality 
of the material, a glass fiber filter, a polyethylene resin filter, a nonwoven fabric filter, etc. are desirable, 
and it is desirable to have the property which carries out uptake of the fungus bodies, such as 
Escherichia coli, in three dimensions. Specifically, the glass fiber filter by Toyo Roshi Kaisha, Ltd., the 
polyethylene resin filter by Spacey Chemical, etc. can be used. 

[0017] A membrane filter 2 is mainly a layer for filtration and removal of discard, such as coagulation 
protein and Chromosome DNA. As the quality of the material, cellulose acetate, polyvinylidene 
fluoride, etc. are desirable and it is desirable to have the biological inactive and low protein adsorbent 
property. Specifically, the cellulose acetate type membrane filter by Toyo Roshi Kaisha, Ltd., the 
DEYURA pore membrane by Millipore Corp., etc. can be used. 

[001 8] The cartridge container 3 is constituted from an outer container and a container liner for filter 
immobilization, a body part can make it usually cylindrical and phil0-20mm and a thing with a die 
length of 30-50mm can usually be used for it as magnitude. 

[0019] In addition, in the example of draw ing 1 , although only the trap filter 1, the membrane filter 2, 
and the cartridge container 3 are displayed typically, a micro tube can also be prepared in others if 
needed. Moreover, in case such a cartridge is used, it is used for application of this invention with a 
required peripheral device, for example, a centrifuge, or a vacuum pump, and the cartridge stand for 



suction. 

[0020] Drawing 2 shows the example of the 2nd cartridge for DNA extract purification among the DNA 
extractors concerning this invention, and, for a glass fiber filter and 22, as for a glass fiber filter and 24, 
a glass powder layer and 23 are [ 21 / a membrane filter and 25 ] cartridge containers in drawing. 
[0021] The glass fiber filters 21 and 23 are mainly the layers for plasmid adsorption assistance. As the 
quality of the material, a detailed borosilicate glass fiber etc. is desirable and it is desirable to have the 
inactive property to a biochemical liquid, concrete - GA- by Toyo Roshi Kaisha, Ltd. - GF series by 
100, 200, GC-50, and Watt Mann etc. can be used. 

[0022] The glass powder layer 22 is mainly a layer for DNA adsorption. As the quality of the material, a 
silica matrix etc. is desirable and it is desirable to have the property of 0.25 or less cm/min of 
underwater settling velocity. Specifically, the glass powder by Asahi Glass Co., Ltd., GLASSMILKTM 
by BIO101 company, etc. can be used. 

[0023] A function, the quality of the material, etc. of a membrane filter 24 and the cartridge container 25 
are the same as that of the above-mentioned membrane filter 2 of drawing 1 , and the cartridge container 
3. 

[0024] The 2nd cartridge production for DNA extract purification adds 20-100micro of glass powder 
suspension 1, after carrying out the laminating of a membrane filter and the glass fiber filter to order. 
Centrifugal [ of this cartridge ] is carried out by reduced pressure suction or the swing rotor, 
homogeneity is made to stick glass powder on a glass fiber filter, the laminating of the glass fiber filter 
is carried out further, and four- fold layer structure cartridge is produced. 

[0025] In addition, in the example of drawing 2 , although only the glass fiber filter 21, the glass powder 
layer 22, the glass fiber filter 23, the membrane filter 24, and the cartridge container 25 are displayed 
typically, otherwise, the micro tube which receives a purification DNA eluate can also be prepared in the 
bottom of a cartridge filter if needed. Moreover, in case such a cartridge is used, it is used for application 
of this invention with a required peripheral device, for example, a centrifuge, or a vacuum pump, and the 
cartridge stand for suction. 

[0026] The material which constitutes each layer of the above 1st and the 2nd cartridge for DNA extract 
purification can come to hand cheaply in these the very thing commercial scene. Therefore, the cost- 
burden on manufacture is small in offer of the equipment concerning this invention. 
[0027] Next, the example of a trial of the DNA extract purification approach concerning this invention 
performed using the 1st and 2nd cartridge for DNA extract purification shown in above-mentioned 
draw ing 1 and dr awing 2 is shown. 

[0028] Example of a trial (1) ** which carries out the harvest of the transformant culture medium to the 
1st cartridge prepared the all night culture medium of a transformant in advance of this process. 
Escherichia coli [E. The transformant which carried out the transformation of this by making Coli 
HB101 (ATCC 33694) into a host microorganism according to the approach (Hanahan, D., 1983, 
J.Mol.Biol., 166, 577) of Hanahan was used. As a selective medium, it is ampicillin (ampisilin). 
Included Luria BERUTANI (LuriaBertani) The culture medium was used. The presentation of this 
culture medium was as follows. 

Bacto-tryptone : 10 g/LBacto-yeast extract : 5 g/LNaCl : 10 g/LAmpicilin : 35 - 50 mg/L sodium 
hydroxide adjusted pH to 7.5. 3ml of this culture medium was used, and it cultivated all night. In 
addition, when using the drawing 1 , 1st [ of drawing 2 ], and 2nd cartridge for DNA extract 
purification, it is suitable for the capacity of a culture medium to be referred to as one to 3 ml. Culture 
medium was poured distributively to the 1st cartridge for DNA extract purification prepared all night. 
Thus, centrifugal separation actuation was performed to the 1st cartridge for DNA extract purification 
which poured culture medium distributively all night, and the collection of the transformant was carried 
out to the trap filter of the 1 st cartridge for DNA extract purification. 

[0029] (2) The reagent for bacteriolysises of a bacteriolysis and 200micro of decomposition processes 1 
of unnecessary RNA was added in the trap filter of the cartridge for DNA extract purification of the 
above 1st, the bacteriolysis of the transformant was carried out, and elution of the extranuclear gene 
(plasmid DNA) was carried out out of the cell. Moreover, unnecessary RNA was digested with the 



reagent for bacteriolysises to coincidence at this process, as lytic enzyme, ** containing ribonuclease A 
was used for the above-mentioned reagent for bacteriolysises as an ribonuclease including the lysozyme 
(lysozyme). After this process added the reagent for bacteriolysises in the trap filter of the 1st cartridge 
for DNA extract purification, at the room temperature, it was left for 10 minutes and performed. 
[0030] (3) The impurity filtration process above by the 1st cartridge for DNA extract purification (2) 
After finishing a process, full solubilization processing of a sample was performed by doing 400microl 
addition of a sodium-lauryl-sulfate solution 0.2-N sodium hydroxide and 1% as a reagent for full 
solubilization processing of a sample, and leaving it for 5 minutes at a room temperature in the trap filter 
of the 1st cartridge for DNA extract purification. Subsequently, 300microl addition of 3M potassium 
acetate (pH4.8) was done, and while leaving it for 5 minutes at the room temperature and neutralizing 
the basic solution, coagulation processing of cell configuration protein and the chromosome DNA was 
carried out. And filtration actuation by centrifugal separation was performed to the 1st cartridge for 
DNA extract purification (what carried out the harvest at the beginning), and the extract containing 
plasmid DNA was separated (it extracted from the lower part of the 1st cartridge for DNA extract 
purification). 

[0031] (4) ** which adsorbs DNA, washes and is eluted in the 2nd cartridge for DNA extract 
purification is the above (3) first at this process. The 8M sodium iodide Nal was added to the 2nd 
cartridge for DNA extract purification as a reagent for the extract obtained at the process, and equivalent 
DNA adsorption. Subsequently, actuation by centrifugal separation was performed to this 2nd cartridge 
for DNA extract purification, and the glass fiber filter and glass powder of this cartridge were made it to 
adsorb plasmid DNA. . Furthermore, they are a lOmM tris-hydrochloric acid (pH8.0) and ImM as the 
buffer solution for washing to this 2nd cartridge for DNA extract purification. 350microl addition of 
ethanol was done EDTA, 0.2MNaCl, and 50%, and it washed by performing actuation by centrifugal 
separation. In the last, they are distilled water / lOmM tris-hydrochloric acid (pH8.0), and ImM as the 
buffer solution for elution to this 2nd cartridge for DNA extract purification. lOOmicrol addition of 
EDTA was done, actuation by centrifugal separation was performed and elution purification only of the 
plasmid DNA was carried out. 

[0032] The result of agarose-gel-electrophoresis separation of the plasmid DNA refined in the above- 
mentioned example of a trial by drawing 3 is shown. RNA which is impurity, the chromosome origin 
DNA, and proteinic mixing were not seen at all, but the purity more than cesium chloride density 
gradient ultra-centrifugal separation purification plasmid DNA and an EQC was obtained. Therefore, the 
thing usable convenient was checked by various analysis experiments. 
[0033] 

[Effect of the Invention] As mentioned above, according to this invention, the DNA extract purification 
approach and equipment which can carry out extract purification of the extranuclear gene DNA (plasmid 
DNA) by which duplicate magnification was carried out by the transformant cheaply from culture 
medium all night are offered so that clearly. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (1) The process and (2) which carry out the harvest of the transformant culture medium to the 
1st cartridge for DNA extract purification A bacteriolysis and the decomposition process of unnecessary 
RNA, and (3) The impurity filtration process by the 1st cartridge for DNA extract purification, and (4) 
The extract purification approach of plasmid DNA including the process which adsorbs DNA, washes 
and is eluted in the 2nd cartridge for DNA extract purification. 

[Claim 2] The DNA extract refiner containing the 1st cartridge for DNA extract purification which 
contains a trap filter and a membrane filter at least, and the 2nd cartridge for DNA extract purification 
which contains a glass fiber filter, a glass powder layer, and a membrane filter at least. 
[Claim 3] The 1st cartridge for DNA extract purification of claim 2 directly used for operation of the 
DNA extract refiner of claim 2. 

[Claim 4] The 2nd cartridge for DNA extract purification of claim 2 directly used for operation of the 
DNA extract refiner of claim 2. 



[Translation done.] 



(i9)H*H»»ff (JP) 02) & |fj J£f fft & $g (A) 01)tttffiM&H#* 

#^^7 -250681 

(43)&B8B ¥fiE7*P(1995)10/13B 

(5ointa« mim fmmwm fi e^^mw 

C12N 15/09 

9281-4B C12N 15/00 A 



ss®^ m*m<D&4 fd ($6i) 



(21)fti8#^ 


ftH¥6 -69961 


(71)tHBA 


000134486 












¥^6<p(1994) 3^15B 




*AttttMSJB*T 2 T a 2 #12^ 
















JfOjCfM$JifKM»T2Tg2#12^ 














(74)ttSA 


#m± m mis (*u£) 



(54) GR9!0>«JH DNAttfflWt^SRtmiB 

(57) [gift] 

»i?t & i t 0)~C& SDN AttffltttfcfrSc&tfSilSrii 
[ffifiSc] (1) »W6M*««B[e*l<ODNAttajfl 

SS!ffl*-hU7^*«-rslS, (2) swat^SR 

NA«0#»I8. (3) UlcODNAMififSW^-b'J 
■y^tJ:4^«!Bl«LS. (4) »2<0DNAttaj»» 

ffl^-hy-ys/TDNAS:**. ft*. »aj-*-*ia£ 

£tr7*5*5 KD N AW«jaj»«*ifc. jkm-%< 1 1 
h77 7*7 -f /P* -&t>0< y 7'5 y 7 -f JU? 
lcODNAMJffSgjltf-h 'J y y't, 2Jw0r<fct>#5 

**trDNA«iajflii^iia. 




3 2j-h'J'yy*S 



1/10/2008, EAST Version: 2.1.0.14 



1 

imtm 1 3 (i) mmmwmmzw. l^DNAt 

7'yV7 -f /l^-£-£tf3l 1 f)DN AtttiJWSffl^- h 

y-yvk, '>^< t t*7xit7 ^^-t^^AA' io 

•0¥-mt* >7yV 7 < lV?-b ZisisW,2<7)D N A 

^mmmm- v y y v t aztjD n AfttaisK^a. 
m%mm tmm 2 con 1 d n Atttmsi^ - h 

Efg^ffl-ri. m-$m<»w,2 sod NAttaim^ffl^- h 

[000 1] 20 



[0002] 

WfrL>7°7Z$. FDNA ($?l-jft£^) Srftabifl^t-i) 
*1£k LT. [BOILING METHOD ( Holmes, D. S. 

&t>"M.Quigley, 1981, Anal. Biochem. 114:193) 
T)VtlVmWr<k [ALKALINE LYSIS METHOD ( Birnboim, 
H. C. &t/J. Doly, 1979, Nucleic Acids Res. 7:151 30 
3) ]fAWTW. U>U Zflh^'Mi.. 7 



■mt lx. &t*i/VJ±®&mm>bftMmiz£iy 

ft*cr)ttii:mitUz®%hm%ZtLX^&i)\ z<n 
[0003] 

;n t s-<nw , mmzb'oXT*sxx'foh<. Uz 

-f£.Ik#M2*iTV^. 

[ 0 0 0 4 ] t\ WJ^lWlt «m0Hfl(t1« 50 



(2) «fBPF7-2 5 0 681 

2 

WMfiSiifc^HafirFD N A ( 7* 9* 5 H D N A ) 

* » ®mmm* t>£m&tummr& z 1 cox* * d 

n A^ff SW>ftM£g£«l*-f S £ fc c *> s . 
[0005] 

*>. RftglOftlllaKBti. (l) }@fflHftft££tt£ 
1 WD N AttSMMffl*- b y >y sxcMrt-sig. 

(2) ?S»a^SR N AftftMXn, (3) H 160DNA 

mmmm^-hvy^zxi^mry&xu. a) m 
[00063 ±EBWtJiiftt*fca<>, mim2<rm% 

- ( sMnHMfrra s h 5 -y 7*7 4 )Vf~ b V ^3 ) SI/ 
^y/7>7< ;l^-*£tfjS 1 WDN AatU»Sffl* 

x^v^-Si: * ^7*7 v 7 4 k £-£tf§S2 <9D 
[0007] i&mtZlriPl D N Ac7)tttti»S^ffi{i, 

[ o o o 8 ] (i) i m- h y >y 

&. zzx\ xm&mkom. t%z> mg&mfo 1 1 

•Cli, ^HM [fflitf. TyiUM 1 0 1 (ATCC 3387 
6) , *HfflH B 1 0 1 (ATCC 33694) , Tcfllffl J M 1 0 9 
(ATCC 53323)^] SrSifMlftfc LT, £il5:»«« 

Lfcjimeaftjwtfittfc i> s *» z <nmzrivf] 
tmm? d n A<oftaj»«t t ffl v *t> z t tfx-% h . £ 

C0Jg«!|S}S(i. a«#Ck->T4M9KO«S(«^tf, Ha 
nahan.D.. 1983. J.Mol. Biol. ,166 ,577) IZfe-oX'tTO 

J6 N Tyf^yy(ampisilin) Sft«k1-4tll4«l«* 
^LB(Luria Bertani) JgJft##iUv& t , £WffiK 
i,; NZCYMt^fifi, SOClgl^5-fflO|>;k* { T' 
*«W<OB«^)it)S*ffl*L=S:v^lS0. £ix4»(c|5g 

£JB^4£fc*«T&6. y 

(iAlt§tfiSrffiffl"f I) £ k #T'£ l» . 

[0009] *ist«, wmzixKim&m&. » 
i cod n AMmnmrnt- b y -y ^f=4«r4 . 
[ooio] zco^oiz, itzm 1 <n 

D N AJtatiffiSSiM^— h y -y ^tXSf^yrt J: 4«E 



1/10/2008, EAST Version: 2.1.0.14 



(3) 



WfBB¥7-2 5 0681 



d n Ammwimtj- b y 7 v±i,ztm?h . -r 

[ooii] (2) amat^5RNA<o^M»is 
mmmits mmfc? (7-7*5 kdna) 

WcJ:-9T3|qK:RNAtilMW*. Ufc#->T, ±E 
jglflMli. *BI£fT3fc^»M»*fc RN AfciH 
fttifcrtWORN A$MBB* ( y tf* ? I/T— fef) Sr-t 

J6fiftI*4J«i*-C** 'J Vf— A(lysozyme) Srffl^ft 

RNA#fi?$fgfcLTti, fi&Rli. 
9V7~£K (RNaseA) £ffijflf ft.1 fc#T#ft. dft 

?h5t<5^ (7*7*5 FDNA) tt, JZtfttCDt&KK? 3> 
-fc LTfiJfflSixft t)<0Tj> 0 . i ITV^ r^x 5 H 
DNAK'i. a^SHDNAtS«^4*l6. <rcOIg 

(i. -mmimzm i n Attaj»*Hji§#- b y 7 v 
o h 7 777 yi^-taara ttdk. Mmzx 5- 1 o 



[00 12] (3) SSl<0DNA«ia5»»ffl*-hy<yy 
±IE(2) </XDfI£tt;lfcft. ^l^DNAfftiUfS^ffl^ 

- h y y x<o 1-57 7*7 -r ^?-±fc, WHo-S^S 
ft^Ofc»<0K3S» Witf. 0. 2N*«fM-HJ'> 
A • 1 'J/MKR-*- b 'J ^AiMS-ilMsSsflDU S 

ft*ftS£ff3. ftwt\ Witf, 3MB»*y>A (p 
H 4 . 8 ) iM&mu IX , SiSfC 3-5 #|g|ftS 

K&0 f »fe«cDNA*«H«ia't4. *LT, »1^)D 

NAtttBfiiiffl^-hyyy (mmmuzi>co) izm 
&xyrizx&®&zm^fcFmm'ES>2>Mm>bftM 
izizFrnmrtzmL. ryxiVDNAi-tmm 
smtz mioDNAmmmt-bv 

[ooi3] (4) m20DNAMmmm*-bv -v : j 
tDNA$-is, mm-thum 

&lfl?tt<ODNA»3»(?)fc«)W»3l. tfUtf. 8M37 
ftth'JWNa I *g!2<0DNAttajfM!ffl*-hy 
•vWzmvth. ZiUt. ^^XA^^CODNAH 
mZttXbnt'-yfjj-y (chaotropic ion) fiPffiTT 

«aa»-c^« l d n ABrJt *• r^'o -x f>a 
mm-mmz t n^wy-w d n Arg*%6< 



JEfflSflT^ft (Vogelstein, B.&1>* D. Gillespie, 1 
979, Proc. Natl. Acad. Sci. USA 76:615). Who 
e-yjMJi-vSr&RI-iKSKfcbT. L i C 1 C>4 . K 
I , Na I , L i C 1 . NaCHOi m<f>&ff. Na 
I ( 3 ^iti- b 'J *7A ) <7)A¥#^T'£>ft . a^f. 
^m2<7)DNAttttJ»lffl#-hy 7^. Kffidf^ 
7K J: vfcJJWMi ft v ^ijtMHifc ± 4 

y-y^tt. twftiat. ^7^as87-f/^- (z 

ti>mmcommx'h&. 7?xs kdna 
«. ±tLT. /y7xys-7y-it;ia*$iift„ 

fc. C<0*2<0DNA»aj»l!ffl^-hy 7yWffl 
«ff«. Witf. 1 OmMhyx-81! (pH8. 0) 
■ IraM EDTA • 0. 2MNaC 1 • 5 0%X^7 

£ com 2 CO D N A|fiami!ffl# - h 'J 7 'AZ , »tbffl« 
IWilf. iSM^®*/ 1 0 m M h y ^-tt» ( P H 
20 8. 0) ■ IraM EDTA£5 0— 1 00u l^ODL 

■fft. 

[00 14] 

[««3 WTfc. *^(C^ftDNAtttiJ^B^^ 

dcoD n A*aj8a*ffl^r ff-j fc*»^c*»3&»4 d n 
30 mcD{><?)X'tt%< . xmcommfgMv&mMzm 

ft. ttfln. «M(i^C*%^>»wn«e^2 

*tft. 

[ 0 0 1 5 3 0 Hi. 3WMHIC*»*»*D N AttttJUScO 

3 m 1 vDNAtommm*- b y 7 wmmz 

^L. lltfeUT. I(ih7 77*7 -f;^-. 2«i^> 
[0 0 16] h7 77*7-r/^-l«i. ±fcLTJg«K 
JBTJbft. MtLTti:. 7^7X^7 ^i^^-^y 

40 xj-uy®$i7 ^ >\s?-^im7 < w-wm* L 
<. *Mm®m#*±mizmm&m.mix^ 

W&7 is—jri tiiV&MntfVX.+l' 

[00 17] *y7yy7 t)V?-2te. ±t LT<SIS 
^ y^V , ^fe#:D N A^CO^gftCOiP^ • ^*CO)ttf> 
C01T-J)ft„ ««fcUT(i. BHJH:^n-X, ^'J77 

ft t=. y T'ymm £ 1 < . ±^m-im , «^ 
^sijmtoftttSffliT^ftifc^ffiL^. mmz 

50 <i, K#TO±^co^^D-xr-tr-h^-f7^y7 
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[ 0 0 1 8 ] h »J 7 ^H3(i. affi. fl-^&t/ 
7^?Hl5£fflrtfgrCfi)£U Mtt. R 

tt«i:U *S3i:LTtt. 01 0-2 Omm, £$3 
0~5 0mm*5t,<OtfiBffl't4ii:** i CSS. 
[00 19] &i>\ Hltf^OIWTIi. hy>v?7 <)V 
1 s *>~7'y>7 4)1"? — 2, *-M></^S»3 

?a**-7*IWt*£i: *fc, .KOi.^ 10 

tf „ ac*t> L < ««£*>7Wn#3lffl#- r- U 7 s> 

[0 0 2 0] 12 tt. *f^K*^&DNAMJ§5iI<7) 

*u Htfc^r. 2 u&fjxm&y 22 
\i.*r?w7y-m. 23\$ayxim? ov?-. 2 

4(4.* yfyyy Ol?-. 2 5(i#- h 'J 7y§St 
[002 1 ] ijyXWm.7 OV9-2 1 , 2 3(4, ±t 20 

V\ ftftWttt. *i¥rtttt*OGA-l 0 0,20 

0, GC-50. v>ybvyas<7)GFxy-x^^ 

[00 2 2] ^7XA^r-«2 2t4» ±i:LTDNA 
;^f* { jff4U,*+»M0. 2 5cm/min 

iHTotif&zffiix^&zkmtiw mmzit. 30 

MWHFttKO^^^W^-. B I O 1 0 lttlKOGL 
AS SMI LK«»tttfflf iik*^**. 
[0023] xyy'yyy < 119-24, #-r-y 7/ 

. 2 5 oflSfigatmiWHs , -tie u^ii 1 <n* y ~?v 

V7 A >V?- 2 , ij- b U 7 xS»3 t RWCftS . 
[ 0 0 2 4 ] '*2 <OD N AfttiiWSiffl^- h U 7 i^'fl*! 

nmtttk. ^y x^y-mmm o^-i oom i s 
* is® LTegficoitsjt^- h y -y i/*fwr* . 

[ 0 0 2 5 ] 02<7)HM0 i iJt1i:, #5*«tti7 4 
/k?-21. #?X/W-12 2, #7Xii7<^ 
*-23, ■Xy75V7 4/I'*-24. 
H2 50^$r^fi<)fc^LTV>l>^\ ^tJEtTflfi 
h 'J 7/7 -f/^-<?)Tt»SSDNA?ga5?SS:S 

OJ: 3 h 'J 7 ^ftttffl-f «Blc. ^SrEffliS 

II, Witf, >!*!««> L<«*ffiiKy7 , aWR9lffl*- 50 



«fH¥7-2 5 0 681 

6 

h 'J 7 Vx^y *JW*03Mtff -5T ffiffl-r* . 
[0 0 26] JJBB1 . ^2<7)DNA»aiflS!ffl^-h 

y 7 y*>#«*>**flMw-**Wi. atWNMc 

[0027] mz, ±.§dmi, H2fc*UfcJpl, U52 
<7)DNA«Wffl*-f 'J 7 5>fcJB*vcfr'ofc:«HH 

D N Att{iJ»K*ffi<0KttMS*-r . 
[0028] IWJ 

(i) Bm&mwmmzm im-bv>y wz-mtt 
is 

fc. ±B§K [E. Coli HB101 (ATCC 33694)£ 
S±SS^ttT, JlixSrHanahanCO^rS (Hana 
han.D.. 1983, J.Mol . Biol .. 166 , 577) tftV^Miaj 

v-'jy(ampisilin) $r#t?;l-yr • <;l^^^(LuriaBert 
ani) ^Jft&ffifflUfe. ;cOl§ltofflfi!c(i:, OT^fcti 

Bacto-tryptone : 10g/L 
Bacto-yeast extract : 5 g/L 
NaCl : 10 g/L 

Ampicilin : 3 5~50mg/L 

★K-ft-M^y^ACioTpHS?. i 
OlSH£3m 1 *mLX. IWJMIMfofc. *13. « 

HI , 02O§S1 , H2cODNAffltlli»» 
ffl* - h 'J 7 ^fflV ^ 1 - 3 m 1 fc 1 1 Z t 
*MT*S. HHSflfci»a*S»ii*, SlODNAtt 

ttswf^ffl^— b y 7 xt^a t3t . zcvxoiz. mu& 
mam. tarn 1 n Aaaiiftsffl^- h y 7 

mm- b y 7 ^ h 7 777 4 jv?-t,znm m. 
[ 0 0 2 9 ] (2) mx&ippSRNAffamxm 
200^1 commmzmm kddn Awmmm 
t-bVvWby 7 7-7 < /I-? -ician l . «m^t 

(7yX$ HDNA) 
yVf— A(lysozyme)^^, RN 

ttfULfc. *is(4, ?s«fflseig*JBi<oDNAaajt» 
s^ffl^- b y 7 x<o h 5 77-7 < /^-tafijnLfctt. 

[0 030] (3) SSKODNAttffifMlffl^-h'J 7^" 

- b y 7 i^<7) h 5 77'7 ^ ^O^TOb 
SaScO/c^OlSSli: IX 0 . 2 N *BMW h y "7 A • 1 

%y'7V)vmmi-bv^^mmi:4oou imut. m 
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#BIPP7-2 50 68 1 



8 



aSrtrofc. &^X\ 3IVM#y<7A (pH4. 8) 
Sr 3 0 0/4 1 mulX. SStCT StfUKSU *§«tt 
■JUS***** fcfcfcfc. «M?yy^@&Z/&£ 
flsDNA*8H«yiU:. *LT, JjSl^DNAttitili 
- h 'J -y V ( i^Affl Ufc t <T> ) Kia^JBC «fc 

[003 1] (4) »2^>DNA»ffl»«ffl*-hU'yy 
t'DNAMf, JStiJ-tiXS 

zwxnxa. ±i£(3) wis-cft^njtttaja 

&tflMU>5 DN A «*tf)fctf><0K3K t LT 8 M 3 Vitf 
h 'J >7ixN a I £S524>DNAtta^JtJ#-MJ 7 y 
CWmLfc. <KHT, ^CO|g2cODNAttttJ»Sffl*- 
MJvi*fc, i84>#«CJ:4tW1s£ttU ?yx$ KD 
NAS-, -lO^-hy •y^'C9#5.X$*87 4/'k?-&tf 

NA»aJWRffl*-h'J »5>fciJ»flMIWKi:l/C. 1 
OmMhy^-lSit (pH8. 0) ■ ImM EDTA 
■ 0. 2 MN aC 1 • 5 0%X?y-/|/£3 5 0u Wfc 

ic, iom2^DNAttta«s8ffl^-hy-yv^ 

. ^®7K/ 1 0 mM h 'J X-m ( P H 
8. 0) • ImM EDTA$rl 0 0^ lasSotT. 3S 
&aHtfcJ:4tlfe*IIL. 7*57.$ HDNAOASSJfJ 

[ 0 0 3 2 ] 03 ±IS^^JTW$iX^7-7* 5 



KDNAor^D-^^mm^w^^msr^-r. 
mmryx s h d n a t R^tuioaK**» &*ut . l 

[00333 

10 yX $ HD N A ) fc , fffttMKK^4>3»K:tttt!mi-f 

« liwi 4 d n Attamsfcfrfc&tAisgfrmsft 
[HB«>M4&K!!ii] 

in 1 3 £ i *>d n mmmm- v y * vwms* 
^•mmx-hi. 

[02 3 ^2coDNA»tii«Mffl^-b y visnmm 

7F$l$£MXfo%>* 

i®3] mm&m%bm<7)®%it7Pt?'y7X'hz>. 

20 1 yy >-/?'7 <t)V9- 

2 ^yyyyy ovt— 

3 *-hVv&m 

21 ifyxwmy ovt- 

22 mmw-m 

2 3 #7748*17 4/1-?- 
2 4 *yyyyy ov?- 

25 *-MJ?i*gS 



[01 3 
^3 a-HJ^'SS 




22 



[02] 




25 

21,23 tiv-xmmrHM- 



— i r 
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[03] 
ABC 
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